We explore the nexus between academic performance, ethnicity and student engagement via learning technologies. We do so in the context of an introductory, high volume, finance course at a leading Australasian university. More specifically, we explore three research questions (1) What factors determine student 'clicker' based engagement? (2) Does engagement improve academic performance? (3) Do Māori and Pacific Island (MPI) students underperform their peers and do the determinants of performance differ to those of their peers? Our results support several important findings. First, male students in the early stages of their degree and living in a residential college attend lectures more often than other students. Second, Non-MPI students who attend lectures as measured by engagement through clicker participation achieve higher marks on both the formative (Quizzes) and summative assessments (a Midterm exam). Third, MPI students have lower average attainment in the Midterm compared to other Finance 101 students. Finally, this research highlights that drivers of success for MPI students are different and not well captured by our model. In particular, unlike other students, attendance did not prove to be an important determinant in attainment.
Introduction
We explore the nexus between academic performance, ethnicity and student engagement through learning technologies. We do so in the context of an introductory, high volume (approximately 500 students per semester), finance course at a leading New Zealand university. As such our paper addresses three issues of substantive concern in educational research and educational policy; (1) Educational technologies are seen as a means of potentially improving student engagement and performance. They provide students and staff with frequent feedback on performance and facilitate blended learning and formative assessment approaches in tertiary education contexts that have large volumes of students (Angus and Watson 2009; Fies & Marshall, 2006; Hepplestone et al. 2011; Patterson et al., 2010) . One popular approach in this respect is to provide students with formative 'low stakes' quizzes via a web-based course management system such as Blackboard (Angus and Watson 2009; Hepplestone et al. 2011 ).
This approach was employed on the finance course we evaluate in this paper, with four formative quizzes being offered over the course of the semester.
Another educational technology that is used less often but has grown in prominence is 'Classroom Response Systems' or 'clickers'. They are seen as a way of making large lectures interactive and giving students and teachers near instantaneous and frequent feedback on student comprehension and learning (Fies & Marshall, 2006; Patterson et al., 2010) . In this paper we explore 'clicker' data used during lectures in an introductory finance course over two semesters in 2013. From this data we derive a measure of student attendance at lectures thereby providing us with a clicker based measure of student engagement, which we refer to as 'clicker engagement'. This in turn provides us with the engagement data with which to explore the engagement, performance and ethnicity nexus.
In terms of ethnicity, one of the six strategic priorities of New Zealand's Tertiary Education Strategy 2014 Strategy -2019 is 'boosting achievement of Māori and Pasifika' students (MoE 2014, p.12) . This strategic priority arises from a history of lower participation in degree level higher education and achievement rates by both Māori and Pacific Island (MPI) students (see Section 2.2 and MoE 2014). In response, universities have developed their own strategies to address this issue. This paper was inspired by issues identified as part of Otago Business School Māori & Pacific Island Early Intervention Programmes (University of Otago) which indicated underperformance of MPI students on the compulsory introductory finance course (The course is compulsory for all students on the Bachelor of Commerce undergraduate qualification). From the offset we would like to make clear that Māori and Pacific Island students face distinct but related educational challenges and that even within these groups there are considerable differences often driven by socioeconomic status (Mayeda et al. 2014; Strathdee & Engler 2012) . Due to the limited sample size of PI students we unable to separate the two, so our analyses groups them together.
To summarize and as noted above, we explore the nexus between student engagement, ethnicity and academic performance on an introductory finance course (hence forth referred to as Finance 101) at the University of Otago. More specifically, we explore three research questions:
• What factors or characteristic determine student 'clicker' based engagement?
• Does engagement as measured by clicker participation and online quiz participation improve academic performance?
• Do Māori and Pacific Island students underperform their peers and do the determinants of performance (e.g. 'clicker' engagement) differ to those of their peers?
We do so econometrically using three datasets, the first measures student 'clicker' engagement, the second provides data on student performance on Finance 101 (including results on both formative and summative assessment) and the third is enrolment data which includes a range of demographic variables. The rest of the paper is structured as follows: the next section develops research hypotheses, Section 3 outlines research design, Section 4 reports results, while Section 5 provides concluding remarks.
Hypotheses development
In this section we develop hypotheses around the use of educational technologies in the learning environment (Section 2.1) and in terms of expectations about the performance of MPI students (Section 2.2). Wang (2006, p.172) notes the "purpose of the formative assessment during the teaching process is to illuminate learner difficulties and enhance teacher effectiveness" with an important component of this being providing students with 'continuous feedback'. As noted in the Introduction to our study, the Finance 101 course utilised two learning technologies to encourage student engagement and to facilitate formative assessment:
Clickers and Blackboard Quizzes: Engagement and Formative Assessment
Clickers and Blackboard Quizzes. There is evidence in the educational research literature that both clickers and online quizzes can lead to superior academic performance (Angus and Watson 2009; Fies & Marshall, 2006; Hepplestone et al. 2011; Patterson et al., 2010) .
With respect to online quizzes, for instance, Wang (2006) in a study of 503 seventhgrade students in central Taiwan found that 'learning effectiveness' did increase with the use of online quizzes. McDaniel et al. (2011) 's study of 139 eighth-grade science students from the US had analogous results with 'low stakes' quizzes improving educational attainment between 13% and 25%. The notion that quizzes enhance performance is corroborated in the higher education context by Angus and Watson (2011) who conducted a study of first year business mathematics students in Australia.
With respect to clickers similar evidence is apparent. However, in the context of clickers, the potential for engagement and interactivity is much higher due to the nature of the technology. As such, clicker engagement can be seen to be closely tied with the literature showing a positive relationship between class attendance and performance (Moore et al. 2009; Credé et al. 2010) . Indeed, a growing body of literature points to enhanced educational experience following the use of clickers (De Gagne, 2011; Fies & Marshall, 2006; Heaslip, et al. 2013; Keough, 2012; Newman-Ford et al. 2008; Patterson et al., 2010) . This literature points to a myriad of benefits, ranging from heightened student interactivity and participation, increased student satisfaction and understanding of complex concepts taught through clickers, and, critically, improved performance. This noted some critiques of the use of clickers are apparent with Patterson et al., (2010, p604) summarising these as including concerns about the 'reliability of the system, cost, technical knowledge, and interruption in flow of class.'
Interesting, these objections are not related to their effectiveness in enhancing learning; rather they are principally about the challenges of actually implementing their use.
From the discussion above we derive our first hypothesis
Hypothesis 1: Student engagement as measured by quiz and clicker participation is one of the primary divers of academic performance in Finance 101
In terms of our contribution to this area, much of the established literature is outside business and management tertiary context (Keough, (2012) being one exception for clickers) and outside Australasia (Angus and Watson, (2011) being one exceptions for quizzes).
Indeed, when reviewing 66 studies on clickers Keough (2012, p825) did not identify any in the context of finance. Accordingly, we can contribute to the literature by (1) focussing on both clickers and quizzes simultaneously thereby allowing us to reflect on their relative merits (2) doing so in terms of a challenging finance module taken by Business undergraduates whom are both finance and non-finance majors, and (3) providing evidence for Australasia in the context of New Zealand, thereby allowing us to explore the nexus of technology enabled engagement and performance of indigenous and minority groups.
Māori and Pacific student performance
There is well established evidence showing that MPI students have underperformed their peers educationally, reflected at tertiary level in lower participation and educational attainment (often measured by lower degree completions rates) (Lock & Gibson, 2008; Maani, 2000; MoE 2014; Shulruf et al. 2008; Scott 2006; Strathdee & Engler 2012) .
1 This in turn is related to diminished life changes, in terms of employment and income (Lock & Gibson, 2008; Maani, 2000; MoE 2014) . Policies to address the issue of educational underperformance would appear to have helped to 'close the gap', yet a gap still exists and is especially pronounced in postgraduate education (MoE 2014; Scott 2006) .
From the discussion above, the following hypothesis was formulated
Hypothesis 2: MPI students are underperforming relative to their peers in Finance 101
Further, as noted in Section 2.1, educational performance seems to be closely tied to attendance or engagement. Indeed, Credé et al. (2010) observe that attendance is the best predictor of performance, better than any other predictor of performance. Indeed, evidence outside New Zealand suggests that the relationship between lecture attendance/engagement and academic performance is stronger for minority groups (Moore et al., 2009; Gatherer & Manning, 1998 
Methodology
This section reports the research design of the study.
Research Ethics
Ethical approval for this research was obtained through a category B application to The University of Otago Human Ethics Committee (UOHEC).
Finance 101 and the use of clickers
Finance 101 is a one of seven core courses which are a mandatory requirement for all Students were told to bring clickers to each class however they were used on average for two out of every three classes a week in semester 1 2013 and in nearly every class of semester 2, 2013.
The primary importance of the clickers to our study is that they serve as a measure of attendance.
Finance 101 has several layers of internal assessment. Students are required to participate in at least three of four online quizzes throughout the semester together with a Midterm exam. The Midterm exam serves as a 'terms requirement' for entry to the final exam. Thus, a student must score at least 40% on the Midterm exam to be eligible to sit the final exam. Students who fail to meet this criterion must repeat the course in a subsequent semester. The Midterm is an exit point for underperforming students and is normally taken half way through the semester. Many students exit Finance 101 after the Midterm exam because they fail to meet the minimum 40% requirement. The purpose of our study is to examine the relationship between performance and attendance on the Midterm exam for MPI and non-MPI students. Our clicker data covers the first half of each semester. 6 Initially we use the clicker data to investigate what factors determine clicker based engagement. The second research question asks does engagement through clicker participation and online quiz assessment improve performance? Our study examines how attendance from the clicker data affects pass rates on Quiz1, Quiz2 and the Midterm exam. Finally, we test for differences in performance between MPI and other student groups after controlling for additional factors that may impact student performance. Results from early online formative assessment data for Quiz1 and Quiz2 are also used to test for performance differences. Our sample covers both semesters of 2013 and semester one of 2014.
Variables and models
Definitions of the variables used in the study are given in Table A1 of the Appendix.
We want to determine what increases student engagement in Finance 101. The study then investigates how engagement (attendance based on clicker usage) affects performance.
Finally we wish to investigate differences in performance between the MPI and non-MPI student groups. We include controls for other external factors that may also impact student performance. Our data analysis is done in two stages. The first stage uses parametric and nonparametric tests to identify significant differences between the mean and median measures of lecture attendance, internal assessment marks (for Quiz1 and Quiz2) and Midterm exam marks for the whole sample, by semester and between MPI and non-MPI student groups. The 6 We use the Midterm as the best guide to performance for two reasons (1) because many students exit the course at this point, the midterm provides the best comparator of relative performance since all students will have taken the same assessments (unlike the final exam where only those that passed the midterm take it) (2) for various reasons we only has clicker/attendance data for the first half of the semester in both semester 1 and 2 of 2013.
second stage fits two multivariate regression models to investigate what factors influence student attendance and how these vary between MPI and non-MPI student groups with respect to performance. The first model is given by equation (1).
Equation (1) tests if there is a significant difference between attendance at lectures due to: the student being a Finance major, the year of study, gender, living at a residential college, being a finalist, the decile of the high school the student attended, if the student is of Asian ethnicity, an international or an MPI student. In particular we wish to test if attendance is significantly different for MPI students. We estimate equation (1) to test:
If attendance for MPI students is significantly different to that of non-MPI students we expect to reject the null hypothesis and accept that the MPI coefficient in equation (1) is either positive or negative.
The second multivariate regression model is used to test for an association between the assessment mark for the Midterm exam, lecture attendance and the MPI student cohort after controlling for other factors that also have the potential to influence the Midterm exam score. This model is given in equation (2).
The model is estimated using the full sample and across each semester, respectively.
Equation (2) 
If MPI students do score significantly lower on the Midterm exam we would expect to reject the null hypothesis and accept that the MPI coefficient in equation (2) is negative. The other factors in the model may improve or reduce the Midterm mark. Prior expectations suggest that Quiz1, Quiz2, major, year of study (study_year), Asian, finalist and decile will be positively related to the Midterm mark. In other words students who achieve higher marks on the quizzes preceding the Midterm exam, are finance majors, who have been studying longer,
have Asian ethnicity or are finalists and come from a higher decile high school will get a higher mark on the Midterm. The relationship between Midterm, gender, international and college could be positive or negative. Equation (2) is also estimated across the subsample of MPI students for each semester as well as the whole sample.
The regression models expressed in (1) and (2) are both fitted with a proportional dependent variable (attendance measured as a percentage in (1) and Midterm score as a percentage in (2)) that is bounded between zero and one. Thus we employ regressions models that are appropriate for the proportional (i.e. bounded) nature of the dependent variables (Baum 2008). We perform a weighted least squares logit estimation on the transformed dependent variable which corrects for the heteroskedastic nature of the error term. 7 As a robustness check on our results we also estimate equations (1) and (2) using a linear regression to model the logit transformation of the dependent variable for each model respectively. The results from the two estimations give coefficients and test statistics that are not materially different.
Data and Descriptives
In order to examine our research questions and test our hypotheses we merged three datasets via student ID; the first was clicker data from the H-ITT software from which we age, year of study, gender, high school decile, major subject, ethnicity, accommodation while studying and if the student is a finalist. Summary statistics for the full sample are reported in Table 1 and show that students typically score better on Quiz1 than Quiz2 and achieve an average of 62% (median = 63%) on the Midterm exam. Average lecture attendance is 68% of the time (median = 79%). There are more males in the class (mean = 58%) with an average of 15% of students declaring Finance as their major. On average students are in their second year of study and come from high schools with a mean decile rating of 8 (median = 9). One quarter of the sample were living in residential colleges and 13% declared their ethnicity as Asian. International students make up 6% of the sample. These students are non-Asian and are not New Zealand citizens. Students in their final year of study comprise 6% of the sample.
[Insert Table 1 here] Panels B and C of Table 1 give the summary statistics for the MPI student cohort and the other students in the study, respectively. In line with Hypothesis 2, (see section 2.2) the mean scores for Quiz1, Quiz2 and the Midterm are all lower for the MPI group suggesting that these students may not perform as well as the non-MPI students. Consistent with Hypothesis 3 MPI students also attend class less on average. Further, MPI students are more likely to be in a residential college and come from a high school with a lower decile rating than their non-MPI counterparts. Table A2 in the appendix reports the corresponding summary statistics for each semester and shows similar features to the results reported for the overall sample. Table A3 in the appendix reports the correlation coefficients for all the variables used in the regression models. 
Econometric results
Our first research question examines what factors affect student engagement using the model given in equation (1). The model tests for an association between lecture attendance and the independent factors on the right hand side of the equation. Equation (1) is fitted using a logistic regression technique that takes into account the bounded nature of the attendance variable and corrects for the heteroskedasticity in the error terms. The results are reported in Table 2 . 9 The results for the 2013 year show that attendance is associated with year of study, gender, residential college accommodation and belonging to an Asian ethnic group. Students living in a residential college or of Asian ethnicity have higher lecture attendance. Surprisingly male students who are in the early stages of their degree attend lectures more compared to female students who have been at university longer.
[Insert Table 2 Second, tests for the sample partitioned into MPI and non-MPI students show that while the impact of attendance on performance is statistically significant for the non-MPI students it only seems to have an impact on the mark for Quiz1 within the MPI sample. Hence attendance is critical to performance in Finance 101 but not for MPI students, thereby lending some support to Hypothesis 4 that the context and determinants of MPI student success may be different to their counterparts.
[Insert Table 3 here] 9 Attendance data is only available for 2013. 10 Credé et al. (2010) show that attendance is the best predictor of performance.
Our third research question seeks to determine if there are differences between MPI and non-MPI students in terms of performance and attendance. Statistical tests for differences between mean and median measures of performance and attendance are reported in Table 4 is the consistent difference between the Midterm mark for the MPI compared to the non-MPI student group. Regardless of the time period over which the tests are carried out the test statistics show that the MPI students achieve a significantly lower mean and median mark on the Midterm exam compared to the other students in Finance 101. Attendance in semester 2, 2013 and for the full sample is also significantly higher for the non-MPI student group compared to the MPI group. The results show that non-MPI students have a higher average attendance rate compared to MPI students. These results suggest that average
Midterm exam performance and average attendance is higher for non-MPI students.
[Insert Table 4 here]
Tests of significance for differences in the mean and median Midterm exam scores based on marks achieved on Quiz1 or Quiz2 are reported in Table 5 . Quiz1 and Quiz2 are the first two marked formative assessment exercises prior to the Midterm exam. The tests reported in Table 4 are used to see if the marks achieved on either quiz can be used to determine how well the student does on the Midterm exam. There are two main results in Table 5 . First, the tests for a significant difference in the Midterm exam result based on each of the Quiz1 and Quiz2 marks are all highly significant. This indicates that students who achieve a better mark on either Quiz 1 or Quiz 2 will also achieve a better mark on the Midterm exam. Second, there is a distinct difference between the effectiveness of the quiz scores in determining Midterm Exam performance between the MPI and non-MPI student groups. In particular, on a semester basis the performance on either quiz is a statistically significant factor in differentiating Midterm exam success for the non-MPI group only. Using the full sample results Quiz1 and Quiz2 may be useful in helping to identify MPI students who are at risk of failing the Midterm exam.
[Insert Table 5 here]
The final part of our study uses proportional regression models fitted to the bounded Midterm exam scores to examine the relationship between Midterm exam performance relative to student internal assessment marks (Quiz1 and Quiz2 scores) and other factors that may also impact performance or attendance. Equation (2) is estimated for the full sample of observations and the results are reported in Table 6 . The results for the model fitted using data across each semester are reported in Table A4 of the Appendix. Our sample contains observations for international students who did not attend high school in New Zealand. These students do not have a high school decile rating. Column (1) of Table 6 reports the coefficients estimated for the model fitted using all the observations for which attendance and decile rating information is available. However international students who did not attend high school in New Zealand will be excluded as they do not have a decile rating. The model is reestimated with the decile variable removed. The coefficients are reported in column (2).
Since attendance data is not available for 2014, Column (3) reports the estimated model with the attendance variable removed. Column (4) shows the model estimated with both attendance and decile removed. Column (5) reports the estimated model for MPI students only.
[Insert Table 6 here]
The results in Columns (1) to (4) of Table 6 show quite consistently that students who are Finance majors, in their second or a later year of their degree, regularly attend lectures and do well on Quiz1 and Quiz2 achieve a higher score on the Midterm exam on average.
The final column of 
Conclusion
This study asks three important research questions. First, what factors or characteristics determine student attendance measured using 'clicker' based engagement?
Second, does engagement measured by clicker participation and online quiz participation improve academic performance? Third, do MPI students underperform their peers and do the determinants of performance differ to those of their peers? The questions are examined in the context of a large, first year Finance course. The purpose of the study is three-fold. We examine the relationship between lecture attendance, academic performance, and determinants of difference for MPI and non-MPI students using data collected from clickers employed in a Finance 101 class. The study combines course related performance measures, lecture attendance and other student specific data to test the importance and impact of attendance (measured using 'clicker' based engagement) on performance. The study has five key results. First, attendance at lectures is higher for male students in the earlier stages of their degree. Residential college accommodation also improves attendance in semester 1.
This may be due to the ease with which groups of students can walk to class together based on sharing the same accommodation. However residential college accommodation is not important in semester 2. Second, attendance is an important component for success in
Finance 101. Students who attend lectures as measured by engagement through clicker participation achieve higher marks on both the internal assessment prior to the Midterm exam and the exam itself. However, attendance is not a critical factor to success on the Midterm exam for MPI students. Third, MPI students achieve lower marks on the Midterm exam compared to the rest of the student cohort. In some semesters underperformance is also recorded for the internal assessment marks as well. Fourth, internal assessment can be used to identify those students who will achieve higher marks on the Midterm exam. However, internal assessment is not a good indicator of Midterm exam performance for MPI students.
Fifth, performance on the Midterm exam is associated with good internal assessment, lecture attendance, students who intend to major in Finance and the year of study. Surprisingly decile rating, accommodation type, international and gender are not related to the Midterm mark.
Finally, our study shows that the drivers of success for MPI students seem to be different and not well captured by our model. Our results show that MPI students have lower average achievement scores compared to other Finance 101 students. These results motivate future research to determine why average attendance for MPI students is lower as well as identifying other key factors that can enhance both engagement and performance by these students. (1). The equation is fitted to the Midterm exam scores using all observations available for each of the scenarios. Column (1) shows the full model for all observations with attendance data, Column (2) reports the model excluding the decile measure 13 , Column (3) excludes attendance, Column (4) excludes both decile and attendance and Column (5) is for the subsample of Māori and Pacific Island students.***Significant at the 1% level. **Significant at the 5% level. *Significant at the 10% level. 
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Decile Decile
Value between 1 and 10 that gives a socio-economic score of the high school the student attended prior to coming to university. This score is only available for those students who attended high school in New Zealand. (1) shows the full model for all observations with attendance data, Column (2) reports the model excluding the decile measure, Column (3) excludes attendance, Column (4) excludes both decile and attendance and Column (5) is for the subsample of Māori and Pacific Island students.***Significant at the 1% level. **Significant at the 5% level. *Significant at the 10% level. 
